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23. If g, g' be the attractions due to gravity on two tablelands whose difference of level is x, show that a' = g 11 — - ®\
\       4 aj approximately, where a is the radius of the earth.
To obtain this result, we regard the attraction of the table-land as sensibly the same as that of an infinite plate, Art. 22. The attraction is therefore 2?r/t>fl?, where p is the density of the tableland or flat mountain. If // be the mean density of the earth, its attraction, viz. /, is f Trp'a. There are reasons for believing that the mean surface density of the earth is about half the mean density of the whole earth; when therefore the true density of the table-land is unknown we may as an approximation put p = ^p'. The attraction of the table-land is thus approximately %gxfa. The
attraction of the earth at the altitude x is g (------ J =g (1 - 2 -)
\a + ccj       \        a/
approximately.   Adding this to the attraction of the table-land we arrive at the result given.
This theorem was first used by Bouguer in his Figure de la Terre. A short account of this treatise is given in Art. 363 of Todhunter's History of Attractions, &c. A similar result is also given by Poisson in Art. 629 of his Traitg de MGcanique. See also Clarke's Geodesy. It is often called Dr Young's rule. According to Nature, Feb. 10, 1898, a good account of the controversy about the second term of Bouguer's formula is given by G. B. Putnam in the scientific work of the Boston party on the sixth Peary expedition to Greenland. Ileport A.
Ex. (Sir W. Siemens invented an instrument to measure the depth of the sea under a ship on the principle of balancing gravitation by the force of a spring. If the mean surface density of the earth be three times that of sea water, and the mean density of the whole earth five and a half times that of sea water, show that at a depth h in the sea, the diminution of gravity is ^hi//a, where a is the radius of the earth.
24. Attraction of a Cylinder. Ex. 1. Find the attraction of a uniform solid right circular cylinder at a point P on its axis.
Let p be the density of the cylinder, a its radius. Let 0 be the centre of gravity, OP=p. Let us take as the element of volume the slice of the cylinder between two planes drawn perpendicular to the axis at distances x and x + dx from 0, measured positively towards P.
First, let P be outside the cylinder. Let '20 be the angle subtended at P by any diameter QQ' of the slice, and let PQ—r. Since the mass per unit of area of the slice is m=spdxt the attraction
Q'
J/
<?•
B
z)2-f-a2=r2, .-. (x-p) dx = rdr. The^whole attraction of the cylinder at P is therefore F=2vp$(dx + dr), where the

